Composition analysis of positional isomers of phosphatidylinositol by high-performance liquid chromatography.
An HPLC-based method has been developed for composition analysis of six positional isomers of phosphatidylinositol (PI), of which the phosphatidyl group was connected to different positions of the myo-inositol moiety. The method employed a combination of two types of HPLC analyses. One was direct separation of the six PI isomers into four peaks of 1(3)-PI, 2-PI, 4(6)-PI and 5-PI on a normal-phase silica gel column. The second method was for the separations of 1-PI from 3-PI and 4-PI from 6-PI, which were not separable on the normal-phase column. This method involved conversion of PI isomers into pentakis-(R)-1-phenylethylcarbamate (PEC) derivatives, which were separated on a reversed-phase column. Using the established method, positional specificity of several engineered phospholipases D in enzymatic synthesis of PI from myo-inositol and phosphatidylcholine was investigated. This was performed by analyzing the isomeric composition of PIs synthesized by the mutant enzymes. Among five mutant enzymes tested, two showed strong specificity to 1-OH, one showed moderate preference to 1-OH, one preferred 3-OH, and one showed broad specificity towards 1-, 3-, 4- and 6-OH.